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(54) SOLID ELECTROLYTIC TYPE FUEL CELL AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To form an interconnector in a part of an air electrode concurrently 
acting as a support tube, and let the air electrode and the inter connector be 
simultaneously molded. 

CONSTITUTION: The fuel cell 21 is in a structure where an inter connector 24 in 
a circular arc shape in cross section is formed in a definite width section in the 
longer direction of an air electrode in a cylindrical shape in such a way as to form a 
part of a cylindrical body so as to be formed into a support tube 22, and a solid 
electrolyte layer 25 and a fuel cell are formed around the outer circumference of the 
support tube 22. Besides, as for the support tube 22, a slurry of air electrode 
material and a slurryof interconnector material ~af ^simu ltaneo usly extruded into a 
filament so as to be formed into the"cyliridricaT6ody which has a band made of the 
interconnector material squeezed in the longer direction of the cylindrical air 
electrode material, and it is then integrally sintered so as to be manufactured. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the solid oxide fuel cell characterized by forming the cross-section radii-like interchange connector band-like 
so that a part of cylinder field may be constituted instead of the aforementioned air electrode at the constant- width fraction in 
which the hanger tube of the aforementioned cylindrical shape follows the longitudinal direction in the solid oxide fuel cell 
which makes a hanger tube the air electrode formed in the cylindrical shape, and by which the solid electrolyte layer and the 
propellant electrode were formed in the outside of this hanger tube. 

[Claim 2] The slurry which gave the fluidity while pore morphogenetic substances, such as a resin grain, were kneaded to the 
particulate matter of an air electrode material, Extrusion molding of the slurry which gave the fluidity to the particulate matter 
of an interchange connector material is carried out simultaneously. The cylinder field of the configuration which wedged the 
band of an interchange connector material into the longitudinal direction of the air electrode material of a cylindrical shape is 
formed. The manufacture technique of the solid oxide fuel cell which sinters this cylinder field to one, considers as a hanger 
tube, and is characterized by forming a solid electrolyte layer in the outside of this hanger tube, and forming a propellant 
electrode outside further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes a hanger tube the air electrode formed in the cylindrical shape, and it is related 
with the solid oxide fuel cell which formed the solid electrolyte layer and the propellant electrode in the periphery. 
[0002] 

[Description of the Prior Art] As shown in the drawing 3 and the drawing 4 , the conventional solid oxide fuel cell 1 A porous 
calcia stabilized zirconia (CSZ) on the periphery of the hanger tube 2 formed in the cylindrical shape The air electrode 3 
which consists of a perovskite type lanthanum system oxide is formed, on the periphery of this air electrode 3 While the solid 
electrolyte layer 4 which consists of a yttria stabilized zirconia (YSZ) with an oxygen ionic permeability etc. is formed and the 
propellant electrode 5 which makes nickel etc. a subject at the periphery of the solid electrolyte layer 4 is formed further It is 
common to form the interchange connector 6 so that this air electrode 3 may be contacted into the fraction of the air electrode 
3 exposed, without forming partially the aforementioned solid electrolyte layer 4 and the propellant electrode 5. And in the 
solid oxide fuel cell 1 formed in this cylindrical shape, electromotive force has been obtained by making the air and fuel gas 
which are made to attend the aforementioned air electrode 3 and the propellant electrode 5, respectively, and are passed react 
electrochemical ly through the solid electrolyte layer 4. 

[0003] In the solid oxide fuel cell 1 of this conventional cylindrical shape, although the hanger tube 2 made from a calcia 
stabilized zirconia (CSZ) was used in order to give sufficient intensity, this hanger tube 2 was an on-the-strength member, 
since it was not for obtaining electromotive force, needed to be formed as thinly as possible and needed to attain 
1 i ghtwei ght- ization . 

[0004] The drawing 5 and the drawing 6 are what shows the solid oxide fuel cell 1 1 which made the air electrode of the 
cylindrical shape which raised rigidity serve as a hanger tube. While rigidity is raised, the solid electrolyte layer 14 is formed 
in the periphery of the air electrode 1 3 of this cylindrical shape and the propellant electrode 1 5 is further formed in the outside 
of the solid electrolyte layer 1 4 by forming the air electrode 1 3 of a cylindrical shape thickly by porous material The periphery 
side of the air electrode 13 is exposed to predetermined width of face, without forming partially the aforementioned solid 
electrolyte layer 14 and the propellant electrode 15, and the interchange connector 16 contacts this exposed fraction to the air 
electrode 15, and is formed in it. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, only the part which became unnecessary [ this conventional solid oxide 
fuel cell 1 1 / the hanger tube made from a calcia stabilized zirconia (CSZ) ] can attain li ghtwei ght-ization. However, the 
manufacture technique is the same as that of the case of the fuel cell which uses the hanger tube of the conventional exclusive 
use. The interchange connector 16 which will not be sintered from the porous air electrode 1 3 and this porous air electrode 1 3 
if it is not an elevated temperature, Each class of the solid electrolyte layer 14 sintered at low temperature from the 
interchange connector 16 and the propellant electrode 1 5 formed in the shape of a thin film Since baking conditions, 
coefficient of thermal expansion, etc., such as each sintering temperature and a firing time, differed from each other, it could 
not calcinate simultaneously, therefore it needed to form every much more, and it needed to calcinate, and needed to form 
sequentially from the lower layer side. Therefore, in order to carry out by repeating the process of formation of each class, and 
baking, when the porosity of the air electrode 1 3 of the porous material used as a hanger tube fell and each class was 
calcinated, the thermal shock was repeatedly applied to the hanger tube of the air electrode 1 3, the thermal shock by the rapid 
temperature rise at the time of calcinating the bad interchange connector of a degree of sintering at an elevated temperature 
especially became the big burden, and there was a possibility of causing a crash of the hanger tube at the time of baking and 
an on-the-strength fall 

[0006] This invention aims at offering the solid oxide fuel cell which can cut down the number of manufacturing processes 
and can prevent an on-the-strength fall of a hanger tube, and its manufacture technique while it was made in view of the 
above-mentioned situation and attains small lightweight-ization of a solid oxide fuel cell. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical probrem, it sets to this invention. In the 
solid oxide fuel cell which makes a hanger tube the air electrode formed in the cylindrical shape and by which the solid 
electrolyte layer and the propellant electrode were formed in the outside of this hanger tube the hanger tube of the 



aforementioned cylindrical shape It is characterized by forming the cross-section radii-like interchange connector band-like so 
that a part of cylinder field may be constituted instead of the aforementioned air electrode at the constant-width fraction which 
follows the longitudinal direction. 

[0008] Moreover, it sets to the manufacture technique of the solid oxide fuel cell this invention. The slurry which kneaded 
pore morphogenetic substances, such as a resin grain, to the particulate matter of an air electrode material, and gave the 
fluidity, Extrusion molding of the slurry which gave the fluidity to the particulate matter of an interchange connector material 
is carried out simultaneously. It is characterized by forming the cylinder field of the configuration which wedged the band of 
an interchange connector material into the longitudinal direction of the air electrode material of a cylindrical shape, sintering 
this cylinder field to one, considering as a hanger tube, forming a solid electrolyte layer in the outside of this hanger tube, and 
forming a propellant electrode outside further. 
[0009] 

[Function] Only in the part which does not carry out laminating formation of the interchange connector [ since an interchange 
connector is formed in an air electrode and one as a part of hanger tube of a cylindrical shape while only the part which 
became unnecessary / the hanger tube of exclusive use / in order that, as for the solid oxide fuel cell of this invention, an air 
electrode might serve as a hanger tube by constituting as mentioned above can attain lightweight-ization / the former ], the 
diameter of a single cell becomes thin, and a miniaturization becomes possible. 

[0010] Moreover, according to the manufacture technique of this invention, while an air electrode and an interchange 
connector can therefore form in extrusion molding at one process, this air electrode and an interchange connector can be 
calcinated simultaneously, and a manufacturing process is cut down. Moreover, in order to calcinate an air electrode and an 
interchange connector simultaneously, a baking process is lost in the interchange connector by which a big thermal shock is 
applied to an air electrode, and an on-the- strength fall of the air electrode which serves as the hanger tube is prevented. 
[0011] 

[Example] Hereafter, the example of this invention is explained based on the drawing 1 and the drawing 2 . 
[00 1 2] The drawing 1 and the drawing 2 are what shows one example of the solid oxide fuel cell of this invention, this solid 
oxide fuel cell 2 1 The hanger tube 22 formed in the cylindrical shape of the air electrode 23 of cross-section about C 
typefaces, and the interchange connector 24 which connects circularly between the ends of this about C typeface cross 
section, The solid electrolyte layer 25 formed so that the fraction except the front face of the aforementioned interchange 
connector 24 might be covered among the peripheries of the hanger tube 22 of this cylindrical shape, Furthermore, it consists 
of a propellant electrode 26 of the shape of a layer formed so that the periphery of the solid electrolyte layer 25 might be 
covered in the a^f^eWioned interchange connector 24 and the contacted status. 

[001 3] It is what the aforementioned hanger tube 22 fabricated the porous air electrode 23 and the interchange connector 24 
of a precise organization to one, and really calcinated this. The slip which kneaded the resin grain and binder which are a pore 
formation member to the particulate matter of the perovski te type lanthanum system oxide which is an air electrode material, 
and gave the fluidity to it when the manufacturing process was explained, Add and knead a binder to nickel powder and 
extrusion molding of two kinds of slips with the slip which gave the fluidity is simultaneously carried out with an 
extrusion-molding machine. By the interchange connector 24 prepared in the shape of cross-section radii, a hanger tube 22 is 
formed in the shape of a cylinder, and it is manufacturing by calcinating this to one so that the fraction which withered 
cylindrical shape / a part of] at the shape of a slit in the aforementioned ****** of the notch **** cross-section C type air 
electrode 23 and this air electrode 23 may be buried. 

[0014] Moreover, the particulate matter of an air electrode material and the particulate matter of an interchange connector 
material The air electrode material which the porous air electrode 23 is made to sinter by calcinating Si multaneous bak ing 
withjhe a ir electrode 2 3 and the interchan g e, connector 24 i s enabled by setting to about 1/10 of the particle size of the 
aforementioned air electrode material particle size of the interchange connector material which forms the particle size 
coarsely, and calcinates it, and the interchange connector 24 of a precise organization is made to sinter. That is, the air 
electrode 23 and the interchange connector 24 enable it to calcinate in the almost same temperature and same time. 
[001 5] And even if it calcinates until the organization of the interchange connector 24 becomes sufficiently precise when it 
calcinates simultaneously with an air electrode material by shortening the time which prepares the particle size of an 
interchange connector material more finely than the particle size of an air electrode material, and makes sintering temperature 
of an interchange connector material low, and baking takes in order to enable simultaneous baking, the porosity of the porous 
air electrode 23 falls. 

[0016] After calcinating a hanger tube 22, to and the periphery side of the hanger tube 22 except the front face of the 
interchange connector 24 The slurry which consists of the powder of the yttria stabilized zirconia (YSZ) with an oxygen ionic 
permeability is applied, the solid electrolyte layer 25 After forming so that all the front faces of the air electrode 23 may be 
worn, and calcinating this, on the front face of the solid electrolyte layer 25 calcinated further The slurry which consists of the 
powder which makes nickel etc. a subject is applied in the shape of a thin film, this is calcinated, the propellant electrode 26 
is formed, and the solid oxide fuel cell 2 1 of a cylindrical shape is completed. 
[0017] Next, an operation of the above-mentioned example is explained. 

[00 1 8] If the solid oxide fuel cell 2 1 manufactured as mentioned above circulates fuel gas so that the propellant electrode 26 
of a periphery may be contacted while it circulates air to a centrum so that the air electrode 23 may be contacted, the oxygen 
gas in the air which contacts and flows on the front face of the porous material air electrode 23 will serve as ion, and it will 



pass a solid electrolyte 25 from this air electrode 23, and will reach the propellant electrode 26 side. And this oxygen ion 
reacts to this propellant electrode 26 electrochemically with the hydrogen gas in the fuel gas which contacts and flows, and 
makes this solid oxide fuel cell 2 1 generate electromotive force. 

[0019] And in the operation temperature (about 1000 degrees C) of this fuel cell 21 , although it it of the air electrode 23, the 
interchange connector 24, the solid electrolyte layer 25, and the propellant electrode 26 carries out thermal expansion While 
the interchange connector 24 and the air electrode 23 with a large difference of coefficient of thermal expansion are formed in 
the circumferencial direction of the hanger tube 22 of a cylindrical shape in one Since the solid electrolyte layer 25 and the 
propellant electrode 26 are formed in the interchange connector 24 and the non-contact status, the recess of a differential 
thermal expansion is secured and occurrence of faults, such as a crash by increase of the thermal stress of a fuel cell 21 , is 
prevented. 

[0020] Therefore, while only the part from which the hanger tube of exclusive use becomes unnecessary can attain 
lightweight-ization according to the solid oxide fuel cell 2 1 of this example, the crash by the differential thermal expansion at 
the time of an operation can be prevented. Moreover, while two manufacturing processes of the forming cycle and baking 
process of the interchange connector currently conventionally performed as an independent process are reducible according to 
this manufacture technique, the thermal shock applied to a hanger tube at the time of a manufacture can be eased. 
[0021] In addition, although the so-called slurry method which applies the slurry which consists of the powder of a solid 
electrolyte material or the powder of a propellant electrode material, and calcinates and forms this was used in this example 
when forming the solid electrolyte layer 25 and the propellant electrode 26 in the periphery of a hanger tube 22 Instead of 
applying and calcinating a slurry, by carrying out the plasma metal spray of each material to the front face of the air electrode 
23, or the front face of the solid electrolyte layer 25 It can also form by the plasma-spraying method which forms the solid 
electrolyte layer 25 and the propellant electrode 26, or the gaseous-phase method which applies and gasifies a laser beam and 
an electron beam into a material, and produces a film into it. 
[0022] 

[Effect of the Invention] According to this invention, small lightweight-ization of a solid oxide fuel cell can be attained so that 
clearly from the above explanation, and the amount of power generation per unit capacity at the time of gathering a majority 
of this fuel cell, and connecting with a serial parallel can be improved sharply. Moreover, since it is the structure where an 
interchange connector and an air inter-electrode differential thermal expansion are absorbed, the crash by the differential 
thermal expansion can be prevented. Moreover, only the part from which the hanger tube of exclusive use becomes 
unnecessary can aim at a cost cut. 

[0023] Furthermore, according to the manufacture technique of this invention, the thermal shock at the time of a manufacture 
can be eased, and a fall of a product intensity can be prevented. Moreover, since the number of manufacturing proc esses is 
reducible, effects, like a cost cut can be aimed at are acquired. 



[Translation done.] 



